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Innovation adoption and fit, linking R&D and industry 
ABSTRACT 
Significant sums of money are invested in developing technological innovations that have low levels 
and rates of adoption. Several approaches have been put forward in an effort to improve rates of 
adoption. This paper presents the results of study that examined the innovation fit of key technological 
innovations in the beef industry. Findings indicate that be assessing the innovation fit throughout the 
R&D process researchers and end users can collaborate to improve the innovation fit and the rate of 
adoption. The paper also put forward a model that demonstrates the linkages between R&D, adoption 
and innovation fit. 
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INTRODUCTION 
Successful integration of research outcomes into an industry has benefits for both the research 
provider and the recipient of the innovation. End-users seek innovations that enable them to achieve 
goals associated with conducting business in a more competitive way or to gain differentiation, 
improve time to market and consistency of products and processes (Damanpour & Wischnevsky 
2006; Hausman 2005; Hyland & Soosay 2008; Jones 2002; Klerkx & Leeuwis 2007). Firms that are 
skilled in obtaining and implementing innovations from external sources have access to a wider range 
of options and can allocate R&D funds more efficiently than those that try and innovate internally 
(Lin 2003; Tatikonda & Stock 2003). For many small and medium enterprises it is essential to acquire 
innovations externally (Massa & Testa 2008). The Australian beef industry context provides an 
example of how important effective innovation transfer is. The Australian beef industry is widespread, 
made up of 43 211 broad acre farms involved in breeding beef cattle spread over 65% of the country 
(ABARE 2006a, 2006b). 94.6% (40 861 farms) of Australian beef farms fall into the SME category 
and contribute e 55% of the cattle sales in Australia (based on 2006-2007 financial year) (ABARE 
2008) making them vital to the industry. . These are generally family owned and run enterprises that 
do not have internal R&D departments. Therefore, they rely on being able to source many 
technological innovations externally. 
A number of bodies conduct research focused on increasing productivity and sustainable competitive 
advantage of Australian agriculture. While Universities, State Departments of Primary Industries 
(DPI), the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and private 
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companies are involved in beef industry research the public sector is the foremost provider of R&D 
funding to Australian agriculture, providing more than half of the total investment (Mullen & Crean 
2006). Research is focused in achieving a sustainable competitive advantage over international 
competition is a priority for the Australian beef industry, increasing the marketing of the ‘clean and 
green’ reputation, product differentiation and continual innovation to keep quality high and prices 
competitive (Meat & Livestock Australia 2005; Obara & Darby 2005) However there is evidence that 
the uptake of the research outcomes are not justifying the expense of the research (REF).  
This research reported in this paper aims to provide insight into how to more effectively transfer 
research outcomes into the desired market. Prior research indicates that the innovation adoption 
process is affected by the innovation, the communication processes and the end user; however, in 
general these variables are studied independently of each other. The research reported in this paper 
utilizes the findings previous areas of research and applies the principles to the Australian beef 
industry context to answer the question: 
Can assessment of the innovation fit impact the acceptance of an innovation into a particular market? 
The paper is structured as follows; first the relevant literature is briefly reviewed to contextualize 
research. This review will discuss innovation adoption, communication of innovations and the role of 
innovations fit. Second, the methodology employed to investigate the research is outlined. Third, the 
results are presented and finally these results are discussed and the conclusions drawn.  
INNOVATION ADOPTION 
Innovation adoption is the successful integration of an innovation from an external source by the user. 
The transfer of innovation is often investigated through one of two lenses; that of the developer or 
source, or that of the potential user (Klein & Sorra 1996). However, this research investigates how 
both of these facets influence the innovation transfer by investigating how innovations at the point of 
introduction to market can be made more attractive to the potential user. The innovations studied are 
those that that result from the ‘research and development pipeline’ where the idea is conceived, 
researched, developed by a research and development (R&D) organisation and a product results. The 
resulting product is introduced to the market, transferred to and adopted or rejected by the targeted 
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user (Damanpour & Wischnevsky 2006). This type of innovation was the focus as these effect SMEs, 
such as those in the beef industry, that do not have an internal R&D program. Adoption of innovation 
is not an instantaneous event. It is a decision making process which occurs in distinct stages (Wolfe 
1994). The innovation-adoption process was first observed and categorised by Rogers’ during the 
development of the diffusion of innovations theory. This theory was based on research on the 
behaviour of Iowan corn farmers (Rogers 1962; Rogers & Shoemaker 1971; Ryan & Gross 1943) and 
has been evaluated and applied in a range of disciplines and is well accepted in a variety of disciplines 
and extensively used in the agricultural sector (Gregor & Jones 1999).  Rogers’ five stage decision 
process has recently been re-evaluated into two identifiable stages(Bauwman et al. 2005; 
Gopalakrishnan & Damanpour 1997). The two stages are initiation and implementation which both 
consist of sub-stages . The two stages in the process separate the decision making sub-sections 
processes from the action sub-sections. The innovation-adoption process is illustrated in Figure 1.  
Figure 1: Here 
(Adapted from Frambach & Schillewaert 2002; Gopalakrishnan & Damanpour 1997; Rogers 
2003; Wolfe 1994) 
The initiation stage consists of three sub-stages; awareness, evaluation and decision. During this stage 
a potential user becomes aware of an innovation and makes a choice whether to trial it based on 
available information. Awareness of an innovation is instigated either by the potential user, an 
intermediary or the innovation provider (Damanpour & Schneider 2006; Rogers 2003; Wolfe 1994). 
Following awareness, the innovation is evaluated by the end user. The evaluation of an innovation 
allows the potential user to determine whether it will compliment the business, provide a solution to 
an identified problem or provide a source of competitive advantage (Bauwman et al. 2005). The 
information used to evaluate the innovation may be solely researched by the potential user, however 
in many cases, particularly in SMEs and agricultural businesses, this stage is facilitated by an 
intermediary; usually being a state department officer or consultant (Coutts & Roberts 2003; Dart, 
Petheram & Straw 1998; Guerin & Guerin 1994; Hausman 2005). The decision to adopt an innovation 
is the end of the initiation stage and the start of the implementation stage (Gopalakrishnan & 
Damanpour 1997). 
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Implementation is the stage where the user moves to incorporate the innovation current situation. The 
innovation is trialled on a small scale and evaluated as to its fit with current practices. During the 
trialling sub-stage the potential user can identify modifications that need to be made to the innovation 
or to the existing practice to take full advantage of the innovation (Rogers 2003). Another outcome of 
the trial implementation maybe to reject the innovation due to its failure to meet the expectations of 
the potential adopter (Woodside & Biemans 2005; Yu & Tao 2008). If the trial of the innovation is 
successful, it is assimilated into the organisation and this is the final stage of the adoption process 
(Gopalakrishnan & Damanpour 1997). The implementation stage may be iterative, with continued 
experimentation and adjustment prior to full adoption. 
INNOVATION FIT 
For an organization to adopt an innovation it must be successfully evaluated and trialed. Innovations 
are evaluated on characteristics that influence their adoption. There are a wide variety of 
characteristics studied and many authors and areas of research define different sets of characteristics 
as influencing the innovation adoption process (Davis 1989; Rogers 1962; Tornatzky & Klein 1982). 
The five characteristics as described by Rogers (1962) are relative advantage, complexity, 
compatibility, trialability and observability(see figure2). These have emerged from agriculturally 
based research and ground many innovation and communication studies in the agricultural context 
(Guerin & Guerin 1994; Pannell et al. 2006; Roling 1988; van den Ban & Hawkins 1996; Vanclay 
2004) and are therefore considered to be most relevant to the present study. 
Relative advantage is the advantage the new innovation has over predecessors or the current practices 
being employed by the potential user (Rogers 2003). Compatibility refers to the degree to which an 
innovation fits into the values, current enterprise and lifestyle of a potential user (Rogers 2003). 
Complexity of an innovation refers to how physically complicated the innovation is or the degree of 
knowledge required to understand how to use it (Rogers 1983, 1995, 2003; Taylor & McAdam 2004). 
Observability of an innovation is the extent to which the results are easily seen by the potential user 
and by others (Rogers 1962). Trialability of an innovation is the degree to which the innovation can 
by implemented and trialed on a small scale (Rogers 2003). The implementation of an innovation is 
facilitated by potential users being able to implement the innovation on a small scale to trial it (Rogers 
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& Shoemaker 1971). The innovation fit is the function of these five characteristics and this will 
influence the innovation adoption process.  
 
Figure 2: Innovation adoption and innovation fit 
COMMUNICATION 
The transfer of an innovation from the research stage into the market place requires a level of 
communication. This communication will influence the innovation adoption process, predominantly 
during the awareness and evaluation stages and is therefore essential to innovation adoption. The 
approach to communicating information regarding innovations to potential users has changed over 
time as researchers learnt that innovations are more likely to be adopted if communication strategies 
take into account the needs of the potential adopters (Stephenson 2003). 
Innovation communication strategy was initially passive, exemplified by the diffusion model 
espoused by Rogers in 1962 (1995; Rogers 2003). This passive approach to communication evolved 
into the dissemination approach which involved educating the users on the benefits of the innovation 
(Devine, James & Adams 1987). Finally the communication process became interactive with the shift 
to the knowledge utilisation communication approach. The knowledge utilization approach is an 
interactive approach where the end user in the process of innovation development thus resulting in 
innovation more tailored to the needs of the user (Camp & Sexton 1992).  
The change from passive to active communication strategies required change agents or intermediaries 
to distribute information about the innovation (Devine, James & Adams 1987). These change agents 
behave as an intermediary between the innovation provider and the potential user. These 
intermediaries are able to promote transfer of innovation from researcher to user by supplying 
information that facilitates the user to move through the innovation-adoption process. The knowledge 
utilization strategy highlighted that the perceived benefits of an innovation as seen by the end user are 
often quite different to the characteristics that are interesting to research and development personnel 
or intermediaries (Damanpour & Wischnevsky 2006; Slappendel 1996).  
Figure 3 
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By optimizing networking and the involvement of end users in the development and transfer of 
innovation the knowledge-utilisation model encourages the end user to identify and communicate 
problems to help decide the direction of research and development projects undertaken by researchers 
(Camp & Sexton 1992). The knowledge-utilisation model has been adopted by RDO’s in Australia 
with the emergence of the CRC system. The CRC system incorporates industry in the agenda setting 
of the research and development programs (Department of Education Science and Training 2005). 
However, in the case of the Beef CRC, outcomes have not been well accepted by farmers (Whan, 
Bortolussi & Backus 2006). This suggests that there needs to be further refinement of this process and 
this is where this research will make a contribution. 
METHODOLOGY 
This research was exploratory and employed a qualitative approach. Qualitative research involves 
studying a phenomenon in situ rather than under controlled conditions Data was primarily collected 
using semi-structured interviews. Semi-structured interviews were selected as the most appropriate 
method of data collection because they offer an opportunity to obtain in-depth accounts of the 
phenomenon from the perspectives of those within the context. The reliance of contextual realities 
makes semi-structured interviews an appropriate method for a exploratory study (Guba & Lincoln 
2005). 
The target population in was experts in the field of beef industry research, development and 
communication. Purposeful sampling was used to identify the informants from this target 
population. Purposeful sampling relies on selection of cases or informants being selected for 
very specific reasons (Patton 2002) .  
In this study25 respondents were identified from researchers, industry bodies and government 
extension officers. One of the conditions of the interviews was that the respondents would not be 
identified and all data would be generalised. For this reason the informants were grouped into 
Researcher (R=Researcher, RS= State department, RU= University researcher), Extension (E) or 
Industry body (IB) and all interview excerpts are referenced to a respondent group. Eg. RU1= 
University researcher 1. Data was collected by face-to-face interviews with each informant 
individually. The face-to-face approach was selected over other methods as they are regarded as the 
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preferable way to conduct an interview, if resources are available (Dick 1990). The interview 
questions were related directly to the factors identified in the figure 3. The respondents were asked to 
discuss the characteristics of three technological innovations that have been developed for the beef 
industry, the communication strategies and the estimated acceptance of the identified technical 
innovations by beef producers.  
Data was managed using the software program the QSR NVivo as a database. Further, the content 
analysis of the data was streamlined using NVivo. The content analysis used analytic inductive data 
analysis, where analysis is guided by previous theory in the area of research (Patton 2002). This form 
of inductive analysis involves comparing the results from the current study with previous theory 
(Patton 2002). This is appropriate as the research framework is a synthesis of previous research (Fig 
2).Analysis of the interviews was a multi-step process involving, memoing, pattern matching, 
thematic analysis and synthesis. 
RESULTS 
The three key innovations analysed were BREEDPAN, DNA Markers and Meat Standards Australia 
(MSA) as they have been recognized as key technological innovations recently released to the 
Australian beef industry (Moreland, 2008).  
The three key technological innovations were assessed for their innovation fit based on the informant 
responses. The general characteristics used to determine the innovation fit of each technology and the 
results of analysis are summarised and Table 2. 
Table 1: Analysis of the general innovation characteristics of the three key technical innovations 
The respondents were able to articulate the relative advantage of all three key innovations. When 
asked about BREEDPLAN, respondents indicated that end-users found the technology was better than 
previous visual systems of assessing traits for breeding purposes. BREEDPLAN was considered by 
all respondents to have advantages over its predecessors for use as a selection tool. “BREEDPLAN … 
help(s) producers better select the right genetics to target a market” (E3). The majority of respondents 
also reported that DNA markers had a relative advantage over previous methods of animal selection in 
terms of increased accuracy and speed of obtaining information. “If you can link all that information 
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with a molecular gene marker, or more likely a suite of molecular gene markers, that are associated 
with the traits that you are selecting for then that increases the precision or the confidence that the 
animal actually has the genetic make-up that you are looking for” (RU2). The MSA meat grading 
program was considered to have a high level of relative advantage over the traditional meat grading 
system by all respondents that identified it as an important innovation, a typical response was: “It 
(MSA) certainly has (advantages). Most of the pre-existing systems were based on very simple 
measurements, maybe just weight and fat depths, or visual appraisal and people knew they weren’t 
adequate, they weren’t sufficient, they weren’t accurate, they weren’t reliable” (RS2). 
BREEDPLAN was seen as very complex for producers to understand, “It’s (the complexity) been 
probably one of the biggest limitations, because some producers want to get to the bottom of all of the 
technologies, and they find that very difficult…in genetic differences “(E6). Informants were more 
critical of DNA markers, with respondents stating that DNA markers were complicated and hard to 
understand. When asked about the level of complexity of DNA markers, one extension officer replied: 
“Extremely. It’s just happening at a different level. It’s confusing for me “(E4). While the consensus 
was that the innovation is complex, there was some variation in how this complexity impacted the end 
user. Some suggested that the science behind the product was sophisticated and complicated, but that 
that does not impact the users. This was attributed to the way in which the technology has been 
packaged into a product that rates cattle on a star system: “For the users to understand there is no 
complexity at all. All they have is a rating system, so they don’t necessarily need to know the 
technology behind it “(RU4). Despite this packaging, respondents thought cattle producers were still 
confused on how to use the product: “I think quite honestly it scares the hell out of a lot of producers. 
I mean you get a couple of lab coats up in front of a group of people and talking some pretty high 
level science, most producers are going to zone out, not because they are not interested just that the 
messages aren’t getting through” (IB5). 
The data indicated that informants had differing views of MSA in terms of complexity. The majority 
of respondents regarded MSA as having low levels of complexity. Respondents acknowledged that 
the science that informs the MSA grading system is complicated; however there was no indication 
that this complexity concerned the end user. The data indicates that the complexities of MSA are not 
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being transferred to the beef producers. Further, the clear goal of increasing beef palatability makes 
users more accepting of any complexity that does exist: 
 While theoretically BREEDPLAN can be trialled on a small group of animals within a herd, it is 
rarely trialled as the lag time and the low observability makes trialling impractical. As one extension 
officer explained “Not very easy at all, because it (the results of BREEDPLAN selection) is so slow. 
2, 3, 4 years down the track.” (E4). Similar to BREEDPLAN, DNA markers have been introduced to 
help breeders select cattle based on traits that are hard or impossible to measure directly on the live 
animal. This characteristic of the innovation makes trialing and direct observation of the changes 
resulting from DNA markers difficult to see. “you don’t necessarily get the tangible benefit over 
night, it takes a couple of years to come through, particularly in the cattle industry, … time is 
probably the biggest issue that producers have got to get their head around, in terms of livestock 
they’re not going to benefit over night” (R2). There was no consensus in the trialability of MSA. 
Respondents acknowledged that a small number of cattle could be processed under MSA conditions, 
making trialing the effect of the MSA system fairly simple. “Very easy. You find a supply chain that 
actually is interested in quality. We know that in terms of the, whether a product is graded MSA or 
not, on average has about a 40 cent premium in terms, sold on HCW and we know that that comes 
down to a 10 cent on carcase weight basis to the producer. So you find supply chains that will pay you 
a premium for achieving MSA grading.” (RU1). However, some respondents did not agree that 
measuring the impact of MSA was straight forward and therefore trialing MSA was not effective. 
The responses regarding the trialability of MSA were often grouped with the observability responses. 
Therefore due to the mixed responses MSA’s observability was unclear.  BREEDPLAN was found to 
have low observability and while the ability to assess traits that are not visible in the live animal is one 
of the advantages over predecessors, it reduces the adoptability. This was also the case for DNA 
markers. The lag time between introduction and ability to see the results was another source of poor 
observability: “If they (cattle producers) have an expectation that they are going to be able to see these 
big differences and recoup their money and make money out of it, then I think they’ve been given the 
wrong messages and they’ll lose faith (in DNA marker technology)” (R1).Most of the informants 
agreed that it is difficult for beef producers to observe the benefits of DNA markers. Whether the 
Page 10 of 16ANZAM 2009
benefits of DNA markers are viewed as being economical pay offs or improvement in cattle quality. 
“In terms of gene markers, I just don’t know whether we’ve got to the stage to show that they have 
tangible, economic benefits. That will only be possible in time.” (RS1). 
Compatibility is the degree to which an innovation aligns with the values currently held in the 
enterprise and the lifestyle of a potential user and how effectively the innovation can be implemented 
into the existing activities and practices without disrupting the system or contradicting the values of 
the users. Most respondents held the view that BREEDPLAN was difficult to integrate and therefore 
has low compatibility. “In the past we’ve focussed on the technology (BREEDPLAN). ‘You must 
have BREEDPLAN EBVs!’ And we haven’t been looking how best to integrate it into the system. 
And if you forget the system, we’re in strife.” (R1) While the innovation can be introduced easily it is 
difficult to integrate fully into most enterprises because producers are not clear on how to use it to 
improve their herd. “They (farmers) don’t understand it. Because there are apparent contradictions. 
See BREEDPLAN is one of those things where you can have an animal that has a high breeding value 
but performs poorly, and that appears to be a contradiction and that undermines your confidence” 
(RU3). 
When discussing the compatibility of DNA markers, respondents thought that DNA markers were 
compatible because the process of collecting the samples and receiving that data was straight forward 
and easy to implement into the enterprise. “I don’t think it’s like they (end users) have to go and 
completely change what’s happening (on the farm), they just have to rearrange it a little bit.”(RU4). 
As an extension officer suggested “The implementation, if you are using it as a selection tool, is not 
hard. You see the 2, 3 or 4 stars for what you’re chasing and how it’s presented, and boom! looks 
good. “(E4). Further as the result is true throughout the animal’s life is easy for producers to 
understand and incorporate into their existing knowledge. However, there was some comment that the 
results of the DNA marker tests were not representative of the overall performance of an animal and 
therefore are not reliable. “The gene marker will describe whether an animal has got a copy of a gene 
which might be one of many that affect a trait. So the thing would be not to, for beef producers to 
understand how much relevance they should place on things like individual gene marker tests “(E1).In 
contrast, MSA was found to be highly compatible for beef producers. Implementation of MSA was 
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seen as being best practice and producers could easily fit the new system in to the workings of the 
enterprise. “I don’t think it’s all that complicated at all (to implement MSA into current practices). 
There are some basic things that farmers can do ‘on property’ that would ensure the animals are well 
fed and you’re going to kill without any dark cutters. There are some pretty clear guidelines I think 
with MSA, for farmers” (E5). 
CONCLUSION AND DISCUSSION 
The findings from this study indicate that the innovation fit of a technology can be assessed utilizing 
qualitative data to provide insights into the strengths and weaknesses of an innovation. As can be seen 
from the data –presented in table 1 innovations can be assessed to determine their critical importance 
to industry outcomes and the level of awareness of key players. However, the results of this study 
indicate that key technological innovations are not always easily disseminated and adopted by end 
users. Of the key technologies identified in this study only one appears to have a strong innovation fit. 
As can be seen in Table 1 BREEDPLAN and DNA markers have high levels of complexity and score 
poorly on trialability and observability. Although all the technological innovations are argued to have 
a high relative advantage compared to pre-existing technologies this is not sufficient to ensure they 
are readily adopted by end-users.  
Innovation fit plays an important role in the initiation stage of the innovation adoption process. The 
findings in this research clearly support the work of Camp & Sexton (1992) who emphasized the 
importance of involving the end-users in the innovation process. However the end-user needs to be 
involved throughout the innovation development process so that they can help to identify weaknesses 
in the innovation fit. These findings reinforce the work of Whan, Bortolussi & Backus (2006) who 
argued that end-users need to be involved in the development of new technologies. However it is too 
late to involve end users after most of the development has been done. If technologies are to have a 
high adoption rate it appears that as Rogers & Shoemaker (1971) argued they need to be trialable on a 
small scale and the results of trials need to provide clear evidence to the end user that the technology 
works in practice. Also technologies that are highly compatible with existing practices and do not 
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cause major disruptions to processes and practices on farm will have a higher rate of adoption than 
disruptive technologies.  
By assessing the innovation fit of a technology, researchers will be able to identify barriers to 
adoption. If this is done early in the R&D process, these barriers can be addressed by the end users 
and the researchers. In addressing the barriers and indentifying approaches to improving the 
innovation fit researchers will enhance the adoption rates of technologies. If the barriers are too great 
to be addressed economically then researchers can terminate the development of technologies with 
poor innovation fit saving considerable effort and resources that can be better invested in other more 
appropriate technologies.  
Innovation fit does play an important role in determining the adoption rate and level of technology 
adoption. While this study is limited to a small number of technological innovations the lessons 
learned here can be applied to other innovations. Similarly while the technologies were all developed 
for the beef industry innovation fit can also play a significant role in the development of technologies 
for other sectors. This study has demonstrated that innovation fit plays an important role in the R&D 
and innovation adoption process and the model put forward in this study needs further investigation.  
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Figure 1: Conceptual model of the innovation-adoption process  
 
 
 
Figure 2: Innovation adoption and innovation fit 
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Figure 3: Communication, Innovation adoption and innovation fit 
 
Table 1: Analysis of the general innovation characteristics of the three key technical innovations 
 Relative 
advantage 
Complexity Trialability Observability Compatibility Innovation 
Fit 
BREEDPLAN Yes  
(positive) 
Yes  
(negative) 
No  
(negative) 
No  
(negative) 
Unclear Low 
DNA Markers Yes 
(Positive) 
Yes 
(Negative) 
No 
(Negative) 
No  
(negative) 
Yes  
(Positive) 
Low 
MSA Yes  
(positive) 
No 
(positive) 
Unclear Unclear Yes  
(positive) 
High 
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